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RECEIVED 

CENTRAL FAX CENTER 
AMENDMENTS TO THE CLAIMS n „ n . AAM 

DEC 2 7 2006 

For the Examiner's convenience, all pending claims are set forth below and have been 
amended where noted: 

1) (Original) A process for deethanizing a light hydrocarbon stream comprising olefins, 
comprising: 

feeding one or more light hydrocarbon streams comprising ethylene, ethane, propylene 
and propane to a primary deethanizer having absorption and stripping sections at a 
primary deethanizer pressure; 

* 

refluxing the absorption section of the primary deethanizer to produce a rectified stream 
or streams containing less than 1 mole percent propylene and propane, wherein 
the rectified stream or streams together comprise from 80 to 99 percent of the feed 
ethane; 

reboiling the stripping section of the primary deethanizer to produce a primary 
deethanizer bottoms stream comprising from 1 to 20 percent of the feed ethane; 

feeding the primary deethanizer bottoms stream to a secondary deethanizer having 
absorption and stripping sections at a pressure less than the primary deethanizer 
pressure; 

refluxing the absoiption section of the secondary deethanizer to produce an overhead 

vapor stream of ethane essentially free of ethylene; and 
reboiling the stripping section of the secondary deethanizer to produce a deethanized 

stream essentially free of ethane. 
2) (Original) The process of claim 1 wherein the primary deethanizer reboiling is at a 
temperature less than 80°C (175°F). 
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3) (Original) The process of claim l wherein heat for the secondary deethanizer reboiling is 
supplied by hot water. 

4) (Original) The process of claim 1 wherein heat for the secondary deethanizer reboiling is 
supplied by condensing propylene refrigerant. 

5) (Original) The process of claim 1 wherein the heat for the primary deethanizer reboiling 
is provided by steam. 

6) (Original) The process of claim 1 wherein the primary deethanizer bottoms stream 
comprises from 10 to 12 percent of the feed ethane and the overhead vapor stream from 
the secondary deethanizer comprises less than 1 mole percent ethylene. 

7) (Original) The process of claim 6 further comprising supplying the overhead vapor 
stream from the secondary deethanizer to cracking furnace feedstock. 

8) (Original) The process of claim 6 further comprising supplying the overhead vapor 
stream from the secondary deethanizer to burner fuel. 

9) (Original) The process of claim 6 wherein the deethanized stream comprises less than 0.5 
mole percent ethane. 

10) (Original) In a process for recovering olefins from a cracking furnace effluent, 
comprising compression of the effluent with a process gas compressor followed by 
fractionation in a demethanizer, deethanizer, depropanizer, debutanizer, C2 splitter and 
C3 splitter to obtain purified streams of at least ethane, ethylene, propane, and propylene, 
the improvement wherein the fractionation in a deethanizer comprises: 

feeding one or more light hydrocarbon streams comprising ethylene, ethane, propylene 
and propane to a primary deethanizer having absorption and stripping sections at a 
primary deethanizer pressure; 
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refluxing the absorption section of the primary deethanizer to produce a rectified stream 
or streams containing less than 1 mole percent propylene and propane, wherein 
the rectified stream or streams together comprise from 80 to 99 percent of the feed 
ethane; 

reboiling the stripping section of the primary deethanizer to produce a primary 
deethanizer bottoms stream comprising from I to 20 percent of the feed ethane; 

feeding the primary deethanizer bottoms stream to a secondary deethanizer having 
absorption and stripping sections at a pressure less than the primary deethanizer 
pressure; 

refluxing the absorption section of the secondary deethanizer to produce an overhead 

vapor stream of ethane essentially free of ethylene; and 
reboiling the stripping section of the secondary deethanizer to produce a deethanized 

stream essentially free of ethane. 

11) (Original) The improvement of claim 10 further comprising removing the overhead 
ethane stream from the process. 

1 2) (Original) The improvement of claim 1 1 further comprising feeding the overhead ethane 

a 

* 

stream to the cracking furnace. 

13) (Original) The improvement of claim 10 wherein the secondary deethanizer is refluxed 
with liquid ethane recovered from the C2 splitter. 

14) (Original) The improvement of claim 10 wherein the process employs a front-end 
demethanizer, from 10 to 12 percent of the feed ethane is recovered in the primary 
deethanizer bottoms stream, and the primary deethanizer reboiling is at a temperature less 
than 80°C(175°F). 

4 

Response to Office Action dated 11-1 5-06 
Serial Number: 10/710,676 



PACE 5/9 * RCVD AT 12/27/2006 4:52:10 PM (Eastern Standard Time] * SVR:USPTO-EFXRF-2/22 *ONIS:2738300 ' CSID:71 37537626 ■ DURATION (mm-ss):03-34 



7137537626 



KBR 



05:01:32 p.m. 12-27-2006 



6/9 



15) (Original) The improvement of claim 10 wherein the process employs a front-end 
demethanizer and heat for the secondary deethani2er reboiling is supplied by hot water. 

16) (Original) The improvement of claim 10 wherein the process employs a front-end 
depropanizer and heat for the secondary deethanizer reboiling is supplied by condensing 
propylene refrigerant. 

17) (Cancelled) 

1 8) (Currently Amended) A method for retrofitting an original olefin separation unit, wherein 
the original olefin separation unit comprises a process gas compressor, a demethanizer, 
an original deethanizer, a depropanizer, a C2 splitter and a C3 splitter, and the original 
deethanizer comprises absorption and stripping sections, for the separation of ethylene 
and ethane from an olefin feed gas stream, comprising the steps of: 

installing a secondary deethanizer having absorption and stripping sections downstream 
from the original deethanizer; 

* 

supplying one or more light hydrocarbon streams comprising ethylene, ethane, propylene 
and propane to the original deethanizer operating as a primary deethanizer, having 
absorption and stripping sections at a primary deethanizer pressure; 

refluxing the absorption section of the primary deethanizer to produce a rectified stream 
or streams containing less than 1 mole percent propylene and propane, wherein 
the rectified stream or streams together comprise from 80 to 99 percent of the feed 
ethane; 

■ 

reboiling the stripping section of the primary deethanizer to produce a primary 

deethanizer bottoms stream comprising from 1 to 20 percent of the feed ethane; 
supplying the primary deethanizer bottoms stream to the secondary deethanizer; 
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refluxtng the absorption section of the secondary deethanizer to produce an overhead 
vapor stream of ethane essentially free of ethylene; and 

reboiling the stripping section of the secondary deethanizer to produce a deethanized 
stream essentially free of ethane. Th e m e thod of olaim 1 8 wherein tho primary 
deethanizer boiling is at a temperature Icbq than 8 0°C (175°F) 

19) (Original) The method of claim 18 wherein the primary deethanizer bottoms stream 
comprises from 10 to 12 percent of the feed ethane and the overhead vapor stream from 
the secondary deethanizer comprises less than 1 mole percent ethylene. 

20) (Original) The method of claim 20 further comprising supplying the overhead vapor 
stream from the secondary deethanizer to cracking furnace feedstock. 

21) (Original) The method of claim 18 wherein the deethanized stream comprises less than 
0.5 mole percent ethane. 

22) (New) The method of claim 18 wherein the primary deethanizer boiling is at a 
temperature less than 80°C (175°F). 

Applicant believes that no new matter has been added with these amendments. 



6 



Response to Office Action dated 1 1-15-06 
Serial Number: 10/710,676 



PACE 7/9 * RCVD AT 12/27/2006 4:52:10 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-2/22 • DNIS:273S300 ' CSID:7137537626 * DURATION (mm-ss):03-34 



